Introduction
The neoclassical growth model predicts convergence: poor regions will grow faster than rich regions so that living standards across all regions will eventually be the same, even though some may start out way behind. However, the experience of the economies of the 67 Pennsylvania counties has been divergence. Workers in the relatively rich counties earn a higher average income than those in the relatively poor ones and this income gap is widening. Total income per worker in the poorest Pennsylvania county, Sullivan, in the period 1969-71, was 59% of that per worker in the richest county, Philadelphia. By 1996-98, total earnings per worker in the poorest county, still Sullivan, were just 48% that of the richest county, now Montgomery, a suburb of Philadelphia. For 1969-71, the standard deviation of real total earnings per capita across Pennsylvania counties was $3,476; in 1996-98, it was $4,659. Barro and Sala-i-Martin (1995, p. 383) call this σ-divergence. This paper investigates the sources of this income divergence across Pennsylvania counties. Has income diverged because workers in the high-income counties are paid increasingly higher wages for the same jobs than workers in the low-income counties or because they are employed in higher paying jobs? Kim (1998) argues that there are two sources of income differences in regional economies linked by trade: differences in industrial structures and in earnings within industries. A procedure developed by Hanna (1951) can be utilized to separate income differences into these two components. It involves constructing two counterfactual incomes for each region.
One hypothetical income is based on the assumption that all regions have identical industrial-mixes and identical wages in each of the industries. In this instance, all regional incomes per capita would be identical to the overall national average. The second hypothetical income per capita is based on the assumption that regions have different industrial structures but identical incomes per capita at the industry level. The industry income per capita for all regions is set equal to the national industry income per capita. The two hypothetical incomes per capita and the actual income per capita are then used to estimate industry-mix and wage effects. The difference between the two hypothetical incomes -industrymix income and the overall national average -provides a measure of the income differences due to the divergence of regional industrial structures. The difference between the actual income per capita and the hypothetical industry-mix income provides a measure of the income differences due to divergence in wages (Kim 1998, p. 671) . This study substitutes "county" for "regional" and "state" for "national" in the above description and calculates each county's industry mix based on employment in 11 industries: farming, forestry and fishing, mining, construction, manufacturing, transportation, wholesale trade, retail trade, finance, services, and government. The industry mix is each industry's share of total county employment. Industry earnings per worker are calculated by dividing total earnings in the industry by total employment in the industry. The percentage difference between county income per capita and the state average attributable to county industry mix is calculated by taking the difference between the log of the hypothetical industry-mix income per worker and the log of state aggregate income per worker. The percentage difference attributable to wages is found by taking the difference in logs between actual county income per worker and the hypothetical industry-mix income per worker. This decomposition procedure is not unique; La Croix (1999) demonstrates that a "wages" decomposition in which the second hypothetical income per capita is constructed under the assumption that regions have different per capita wages but identical industrial-mixes can produce different conclusions than the "industry-mix" decomposition described above.
Data
Pennsylvania is composed of 67 counties (Figure 1 ). State population was 11,741,000 in 1969, 12,002,329 in 1998 . Philadelphia and Allegheny (which contains Pittsburgh) Counties accounted for 30% of the state population in 1969 and 23% in 1998. 70% of Pennsylvanians live in urban areas. The state capital, Harrisburg, is located in Dauphin County. While the state has experienced significant economic growth since 1969 at a rate close to that of the national economy, it has experienced a decline relative to neighboring states. The state's economy has become less diversified with the service sector increasing in importance. While manufacturing employment was nearly 31% of statewide employment in 1969 compared to 14% in 1998, service employment rose from 18% to 33% over the same period. For 1998, the health services and state and local government sectors together account for over 20% of statewide total earnings. This paper's interest is in determining the sources of the divergence of income from economic activity within the Pennsylvania counties, but the appropriate income measure is not available: a county-level version of gross domestic product. Personal income data is available on a county basis. But use of personal income is problematic if people work in one county and live in another or if people tend to own capital in other counties because the personal income accounts reported by the Commerce Department's Bureau of Economic Analysis assign income to the county in which the owner of the inputs resides not to the county in which the income was earned. For instance, Lackawanna County received 7,033 commuters, amounting to 6% of the county work force, from Luzerne County in 1990 while sending there 5,175 commuters. In addition, nearly 60,000 Delaware County residents worked in Philadelphia County, with an even larger number of Philadelphia commuters coming from out of state (Pennsylvania State Data Center website). Personal income also includes transfer payments, so it is not a good measure of county economic activity because it includes both unearned income and income earned outside the county.
The Bureau of Economic Analysis also tracks "total earnings by place of work". The present study uses this as the measure of county income because it attributes income to the county in which it was earned. Total earnings include wages and salaries, other labor income, contributions for social insurance, and proprietors' income. It excludes dividends, interest, rent, and transfer payments. Total earnings divided by total full and part-time employment yields total earnings per worker. Data for total earnings and employment by industry are taken from the Regional Economic Information System web page. 1 Table 1 summarizes the state-wide data on industry mix and industry income per worker for the study periods: 1969-71, 1982-84, and 1996-98 . A three-year average of the data is utilized to mitigate the effects of the business cycle. Table 2 summarizes the results of both decomposition procedures for 1969-71, 1982-84, and 1996-98 . Column (1) provides each county's actual total earnings per worker in 1998 dollars. Counties are ordered by actual per worker earnings. The county "industry mix" income in column (2) is calculated by assuming all counties earn identical earnings equal to the state industry average. So while actual earnings per worker in Montgomery County in 1996-98 were $40,946, county income would have been $32,977 if its industry earnings structure had been the same as the state's. The "wages" income in column (5) is calculated assuming all counties have an employment mix identical to the state industry mix. The result measures earnings per worker if the county industry mix had been identical to the state mix, given the county wage structure. This hypothetical income was $39,890 for Montgomery County in 1996-98. Columns (3) and (4) and (6) and (7) provide the results of the two decomposition procedures. The figures are the percentage difference between actual county earnings per worker and the statewide average attributable to the county employment mix and to its wage structure. According to the industry mix decomposition 0.7 percentage points of the difference between Montgomery County's actual income and the state average is due to the county's industry mix; 21.6 percentage points is due to its wages. Under this decomposition, high wages account for 97% [21.6/(21.6 + 0.7)] of the difference between Montgomery County's income per worker and the state average. Notes: Amounts are in 1998 dollars. The hypothetical county "industry mix" income in column (2) is calculated by assuming all counties earn identical earnings equal to the state industry average. The percentage difference between county income per capita and the state average attributable to county industry mix in column (3) equals the difference between the log of the hypothetical "industry-mix" income per worker and the log of state aggregate income per worker. The percentage difference attributable to wages reported in column (4) is found by taking the difference in logs between actual county income per worker and the hypothetical industry-mix income per worker. The hypothetical county "wages" income in column (5) is calculated assuming all counties have an employment mix identical to the state industry mix. The percentage difference between county income per capita and the state average attributable to industry mix reported in column (6) is found by taking the difference in logs between actual county income per worker and the hypothetical "wages" income per worker. The percentage difference attributable to wages given in column (7) equals the difference between the log of the hypothetical "wages" income per worker and the log of state aggregate income per worker. The source for state and county earnings and employment by industry is the Regional Economic Information System web page.
Results
The two decomposition procedures differ slightly on the details but offer up the same conclusions. First, counties with incomes per worker above the state average mostly have favorable wage structures. Workers in these high-income counties earn more for the same job than do those in the low-income counties. For example, in 1996-98, high wages accounted for at least 88% [19.8/(2.6 + 19.8)] of Montgomery County's income differential. Of the 26 observations on counties with above-average incomes at least 21 had favorable wage structures, with high wages definitely accounting for 100% of the income differential for 12 of them.
A second firm conclusion is that Pennsylvania counties with below average incomes are relatively poor not because of unfavorable industrial structures consisting of low paying jobs but because of low wages. For the 1996-98 period, every county with an income below the state average had an unfavorable wage structure. Just one low-income county had favorable wages under both decomposition procedures in any study period. Low wages account for an increasing proportion of the typical county's income differential. The unfavorable wage gap for the typical low-income county has grown from 15.3 percentage points in 1969-71 to 18.6 in 1982-84 to 25 percentage points in 1996-98. According to the industry mix decomposition, low wages accounted for 102% [-25.0/(0.6 -25.0) ] of the difference between earnings per worker in the typical low-income county and the state average in 1996-98 compared to 100% [-18.6/(0.0 -18.6)] in 1982-84 and 97% [-15.3/(-0.4 -15. 3)] for 1969-71.
Wages are also the key to the divergence of county incomes. The wage advantage relative to the state average of the high-income counties has been growing: from 6.5 percentage points in 1969-71 to 21.6 percentage points in 1996-98 for Montgomery County and from 11.0 to 22.6 percentage points for Philadelphia over the same period using the industry mix decomposition. The wage disadvantage of the lowest-income counties has also grown: from being responsible for 39.6 percentage points of Sullivan County's income differential in 1969-71 to 46.7 percentage points in 1996-98.
The "wages" income in Column (5), derived assuming that counties have identical industry mixes, measures differences in county income due solely to relative county wages. The standard deviation of the wages income across Pennsylvania counties has risen from $3,688 for 1969-71 to $4,598 in 1982-84 to $4,850 in 1996-98 . While county earnings structures have become more dissimilar over time county employment mixes, although diverging between 1969-71 and 1982-84 , are now becoming more alike. The standard deviation of the industry mix incomes in Column (2), which assumes identical county industry earnings per worker, was $974 in 1969-71, $1,489 in 1982-84, and $1,297 in 1996-98 .
The importance of wages rather than jobs in the evolution of county incomes is evident in the cases of the eight counties that moved above or below the state average income over the entire study period. Three counties moved from below to above the state average income: Lehigh, Montour, and Dauphin Counties. More high paying state government jobs is the source of Dauphin County's improvement while higher wages are the reason for the other two counties' relative rise. All five counties that dropped below the state income average suffered steep reversals in their wage structures. Low wages account for 56 to 100% of the difference between these counties' income per capita and the state average in 1996-98.
Sources of Relative Wage Deterioration
The handful of Pennsylvania counties with earnings per worker above the state average mostly has favorable wages. The counties with incomes below the state average, although they have employment mixes comparable to the overall state mix, tend to have workers who receive low wages relative to the state industry average. The growing divergence between the incomes of the high-and low-income counties is a result of a sharp decline in the relative wages earned by workers in the low-income counties. Table 3 shows the changes between 1969-71 and 1996-98 in the county industry wage relative to the state industry wage for the four largest sectors for the six poorest counties. This is calculated by taking the county industry wage and dividing by the state industry wage, which gives the county wage as a percentage of state industry earnings. The figures provided in the table are the percentage point change in the county wage as a percentage of state industry earnings between 1969-71 and 1996-98. A negative number indicates that county industry earnings have deteriorated relative to the state industry wage. These counties have seen especially steep drops in relative per worker earnings in the retail trade and service sectors.
Three are three possible explanations for these growing wage differences. First, the use of broad industrial sectors may attribute greater importance to wages in explaining county income differences than is warranted. Differences in county industry earnings per capita may be due to differences in county industrial structures at a finer industry level.
Second, labor productivity in the relatively poor counties may have fallen relative to the state as a whole because these counties have had less investment in physical capital. Investment per worker is estimated for each county by dividing new capital expenditures for various years by manufacturing employment. Capital expenditures for each county are found in various editions of the Pennsylvania Statistical Abstract and the Census Bureau's Economic Census. The six poorest counties, Sullivan, Perry, Juniata, Pike, Susquehanna, and Forest, are among the bottom ten counties in average annual investment per worker. Statewide investment per worker averaged $3,123. Perry County, at $1,073, had the highest investment per worker among the six poor counties. The correlation between average annual investment per worker and county per capita income is 0.42.
Third, labor productivity in the relatively poor counties may have fallen relative to the state as a whole because workers in these counties have relatively less human capital. The proportion of the county population of persons 25 years and over who have a bachelor's degree or higher is used as a proxy for the rate of accumulation of human capital. The correlation between this measure of human capital and per capita county income is 0.72. Sullivan and Juniata Counties are among the five counties with the smallest proportion of college graduates. The proportion of college graduates in each of the eight relatively rich counties is above the statewide average.
Conclusions
Low wages, not a concentration of low-paying jobs, is the problem facing low-income Pennsylvania counties. On average, low wages account for 90% of the income differential of the five lowest-income counties in 1996-98. Making the industry mix of these counties comparable to the state mix will raise county per capita income only 3.3% for Sullivan County. To achieve noticeable income gains, wages for all jobs in the low-income counties need to be improved. Instead, wages across Pennsylvania counties continue to diverge. The source of the growing wage divergence is investment in both physical and human capital; relatively poor counties have invested less in new physical capital and have a small proportion of college graduates in the labor force. Real per capita incomes have fallen over the past 30 years in the six poorest counties. What are the necessary ingredients to stimulate development in the poorer counties? An emphasis on increasing labor productivity is crucial. While extending tax breaks to encourage investment in distressed areas may increase physical capital per worker, human capital accumulation is more strongly correlated with per capita income. Education is in the domain of policymakers. Six of the eight counties with incomes above the state average have a community college. None of the six poorest counties does. In fact, there are 19 community colleges in Pennsylvania. None of the 23 lowest income counties has a community college.
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